Retinoblastoma suppression of matrix metalloproteinase 1, but not interleukin-6, through a p38-dependent pathway in rheumatoid arthritis synovial fibroblasts.
Rheumatoid arthritis (RA) is characterized by increased synovial lining cellularity, inflammation, and destruction of cartilage and bone. During the pathogenesis of RA, synovial fibroblasts reenter the cell cycle and multiply in number. RA synovial fibroblasts express high levels of the MAP kinase p38, which may contribute to the production of interleukin-6 (IL-6) and matrix metalloproteinases (MMPs). IL-6 and MMP-1 promote inflammation and joint destruction, respectively. Taken together, these findings indicate that in RA the enhanced cell cycle activity and production of IL-6 and MMP-1 may be linked. Therefore, we sought to determine if the tumor suppressor gene product retinoblastoma (Rb), a negative regulator of cell cycle activity, inhibits IL-6, MMP-1, and p38 in RA synovial fibroblasts. RA and non-RA synovial fibroblasts were examined by enzyme-linked immunosorbent assay (ELISA) for the relative expression of inactive hyperphosphorylated Rb (inactive Rb/total Rb). Ectopic Rb expression was mediated by infection with a replication-defective adenovirus that expresses Rb (Ad-Rb). A control replication-defective adenovirus that expresses beta-galactosidase (Ad-beta-gal) was used. Cell cycle activity was determined by flow cytometry. IL-6 and MMP-1 expression was examined by real-time polymerase chain reaction and ELISA. Expression and activation of p38 were determined by kinase assays and ELISA. The activity of p38 was enhanced by infecting RA synovial fibroblasts with a replication-defective adenovirus that expresses a constitutively active form of MAPK kinase 3 (Ad-CA-MKK3), an upstream activator of p38. Quiescent RA, compared with non-RA synovial fibroblasts, displayed a 200% (P < 0.02) increase in the inactive Rb isoform. Proliferating RA synovial fibroblasts exhibited a 60% (P < 0.12) increase in the inactive Rb isoform compared with non-RA synovial fibroblasts. Increased levels of the active Rb isoform inhibited cell cycle progression and suppressed IL-6 and MMP-1 secretion in RA synovial fibroblasts, although the steady-state levels of IL-6 and MMP-1 messenger RNA remained unchanged. However, Rb overexpression had no effect on spontaneous or IL-1beta-induced production of IL-6 or MMP-1 in non-RA synovial fibroblasts. Ectopic Rb expression reduced the activity of p38. Ad-CA-MKK3 infection in RA synovial fibroblasts increased p38 phosphorylation, and MMP-1 but not IL-6 secretion. In contrast, Rb overexpression inhibited Ad-CA-MKK3-mediated phosphorylation of p38 and subsequent increase in MMP-1. Rb-mediated suppression of IL-6 and MMP-1 occurs at a posttranscriptional level. However, Ad-Rb reduction of MMP-1 but not IL-6 requires inhibition of the p38 pathway. These results suggest that Rb negatively regulates p38 activation, leading to decreased MMP-1 secretion in RA synovial fibroblasts.